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"BUG-EAT-BUG" METHOD OF JAPANESE BEETLE CONTROL 





Fditor's Note: Effective control measures have been 
developed for Japanese beetle grubs that feed on the 
roots of grass and ornamental plants and for the adults 
that feed on most trees and shrubs and on many fruits, 
notably peaches. These measures have not been univer- 
sally adopted, probably because most of them are too 
expensive. A relatively new procedure, characterized 
by the U. S. Dept. of Agriculture as the "bug-eat-bug" 
method, promises well, but has not had time to become 
established. The following discussion of this and other 
control measures is based on information made available 
by the U.S.D.A. 





By - Dr. W. H. Tisdale 
Grasselli Chemicals Department 
E. I. du Pont de Nemours & Co., 
Wilmington, Delaware. 


Scientists at the field station of the Federal Bureau of Entomology and Plant 
Quarantine at Moorestown, N. J., have found that the Japanese beetle is suscepti- 
ble to several diseases, and are using this fact to develop a method of control. 


Perhaps the most important of these diseases is the milky disease caused by 
bacteria. These disease bacteria have been isolated and used to make an inoculum 
to be injected into healthy Japanese beetle grubs. The bodies of grubs that 

have died as a result of such an inoculation are ground and mixed with talc 

and dusted over the ground, or placed in the soil where grubs are feeding. A 
feeding grub takes up the disease germs which reproduce in tremendous numbers 
until there are enough of them to kill it. 


Grubs killed by the disease turn milky white, and disintegrate, leaving little 
heaps of disease germs to be picked up by the next grubs that come along. Thus 
the grubs spread the disease. Birds also help the disease dissemination by fly- 
ing off with infected grubs in their bills. Fortunately, the birds, plant life, 
domestic animals, and human beings are not subject to milky disease. 


Large-scale tests of this "bug-eat-bug" method have given very promising results, 
but it is emphasized that the method is still in its early experimental stages. 
The colonization program has been extended to cover the generally infested areas 
of New Jersey, Pennsylvania, New York, Connecticut, Delaware, Maryland and 
Virginia. 


Beetles Hitch Hike on Shipments of Plants and Produce. 





The Japanese beetle has made rapid progress since the discovery of a few unknown 
shiny brown and green beetles near Riverton, N. J. in 1916. It probably entered 
the United States on nursery stock from Japan. Flying short distances at a time, 
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it has pushed out over a wide area centering in southeastern Pennsylvania and 
New Jersey, running north to Connecticut and southeast to Maryland and Virginia. 
Hitch hiking on shipments of plants or produce, it has set up isolated colonies 
from Illinois to Maine and from northern New York to Georgia. 


Federal Quarantines Reduce Spread of Beetle. 





Federal plant quarantines, enforced by the U. S. Department of Agriculture, 
reduce to a minimum the danger of further spread of the Japanese beetle on 
shipments of products on which it might catch a ride. No shipment of fruit 

or vegetables in refrigerator car or motor truck, and no nursery stock or 
potted plant in any kind of conveyance, can leave the quarantined areas unless 
accompanied by an official certificate that it is beetle free. Small lots of 
fruits or vegetables, however, can be carried from the quarantined area in 
passenger cars. The Japanese beetle nevertheless continues its natural spread, 
under its own wing power, year after year. 


Other Control Methods Listed. 





Treating soil with lead arsenate kills the grubs in the soil. Spraying with 
lead arsenate, with aluminum sulphate, or with powdered derris protects foliage 
of fruit, shade, and ornamental trees and shrubs. Spraying with derris, with 
fish-oil, or other soap solutions, or with pyrethrum preparations kills beetles, 
if they are actually hit with the liquid. The U. S. Department of Agriculture 
has introduced several parasitic wasps from Japan and from Chosen, which keep 
the beetle from becoming an important crop pest in the Far East. Reared in the 
Moorestown laboratory and liberated in many parts of the beetle-infested terri- 
tory, two species of these wasps have built up a number of strong colonies. 


Research Continues. 





Research on control by the artificial spread of beetle diseases continues at 
Moorestown also. Besides the milky disease, there is one caused by nematodes 
that may prove effective. Diseases carried by fungi and by protozoa are also 
being studied. 
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RESEARCH DEVELOPS STANDARD PACKAGE FOR FRESH CORN. 





EDITOR'S NOTE: Packaging and merchandising fresh corn has been 
the subject of considerable research during the past few years. 
Last year, several research projects, aimed at increasing the 
grower's profit and at furnishing the consumer with corn of con- 
sistently good eating quality, were successfully conducted. 
Further work, now underway, is expected to develop additional 
information which will make the package standard. The follow- 
ing article discusses results of the research program with 
"Cellophane" cellulose film. Further information, including 
type and cost of "Cellophane" to be used, will be sent upon 
request. 


By - P. R. Minthorn 

Rayon Department-"Cellophane" Division, 
E. I. du Pont de Nemours & Co., (Inc.) 
Wilmington, Delaware. 


As a frequently served table vegetable, fresh corn has never attained the popu- 
larity it deserves. In fact, the price the grower receives for fresh corn often 
does not justify its production. The time and labor required to husk and silk, 
plus the waste-disposal problem, are important both to the home and to the hotel 
and restaurant trade. It is difficult for the average purchaser to identify 
corn that is of the proper degree of ripeness, and the purchase of poor quality 
often discourages the consumer from rebuying. And, most important of all, the 
sugars in corn turn rapidly to starch at summer temperatures, and the delight- 
ful flavor is soon lost. This change can be retarded by refrigeration but corn 
is seldom cooled after pulled, nor is it held under refrigeration during distri- 
bution. 


Retailers do not like to handle fresh corn. They cannot examine every ear in 
a shipment. At the end of a day, the large number of poor-quality ears left 
unsold cannot be disposed of at any price. 


A research program was therefore set up by Du Pont, to determine if fresh corn 
could be (1) husked, silked and precooled by the grower; (2) wrapped in 
"Cellophane" cellulose film to allow full visibility of the kernels; (3) mer- 
chandised at a profit to grower and retailed; and (4) thus receive the consumer 
acceptance necessary to build up sales volume. 


After preliminary research had determined the proper type of "Cellophane" to 
use, limited tests were conducted to find out the preferred type and size pack- 
age, and such additional facts as the best methods of handling and refrigerat- 
ing. Since these tests indicated that the proper package would meet with 
tremendous response from all concerned, actual sales were started last summer 
in a great number of stores in one of the large metropolitan areas. 
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The corn was picked in the early morning, husked, silked, ends trimmed slightly, 
and precooled in ice water. Then two ears were wrapped in a sheet of special 
"Cellophane" and packed in tomato lugs. These were top iced and shipped on 
order to the retail outlets and chain-store warehouses. The package was labeled 
with the packer's or chain-store trade name. Only corn with fairly even rows 

of well-filled kernels was packaged. The packages were delivered daily, al- 
though it was determined that corn could be held in the retail store up to three 
days if kept under refrigeration. To eliminate waste on corn which did not meet 
packaging specifications, the grower sold this grade, cut off the cob to a nearby 
annery. Wholesale prices for packaged corn was based on top of the market for 
quality corn, plus a premium which more than offset all packaging and special 
handling costs. 





Consumer and retailer acceptance was outstanding. In practically all outlets, 
the package sold more rapidly than regular corn, and usually at a considerably 
higher price. Repeat business was excellent. Some stores gave up regular corn 


and handled the package exclusively. Storekeepers were enthusiastic. . . they 
moved corn rapidly. . . experienced no markdown losses. . . . and had satisfied 
customers. Women praised the quality of the corn. .. the lack of muss and 


bother. In addition, they could see the size and evenness of the kernels with- 
out having to partially husk each ear, and could serve themselves rapidly. 

The growers were overwhelmed at the response. In fact, the supply of quality 
corn did not meet the increased demand. As a result of this research and its 
practical application in the markets, it was definitely proved that good-quality, 
fresh corn will sell at a profit if properly packaged, handled, and merchandised. 


Vv——_—-— 
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THE RATE OF PLANT-FOOD ABSORPTION BY THE PIMIENTO 





FDITOR'S NCTF: We have from time to time published re- 
vievs of experiments on the rate of plant-food absorption 
by various crops. The Ammonia Department of the Du Pont 
Company, has consolidated these reports into a booklet 
entitled "The Rate of Plant-Food Absorption and Its Rela- 
tion to Fertilizers and Fertilizer Practice", which will 
be sent on request. The booklet includes data for toma- 
toes, potatoes, corn, and tobacco. The results presented 
show that growing plants absorb very little plant food 
during early stages of growth, heaviest absorption usually 
coming during mid-season and shortly thereafter. Since 
publication of this booklet, the Georgia Experiment Station 
has issued Bulletin No. 208 reporting results of similar 
experiments with the Perfection pimiento plant. This work 
is reviewed briefly below. 





The Georgia Experiment Station, Experiment, Ga., in 1939 and in 1940 conducted 
experiments to obtain information on the rate of plant-food absorption by Per- 
fection pimiento plants. Results are reported by H. L. Cochran and L. C. Olson 
in Georgia Experiment Station Bulletin 208. This information, it was felt, 
would be valuable in determining fertilizers and fertilizer practices to be 
recommended, since, as the authors state, "proper fertilization of the crop is 
necessary before much improvement in yield can be expected". 


Growing and Setting the Plants 





Selected seed were sown in an electrically heated hotbed on February 15 each 
year. On April 28, 2,075 healthy plants, averaging about 3}: inches in height, 
were transplanted to a well-prepared Cecil sandy loam at intervals of 5 feet 

in rows 33 feet apart. This soil contained about 2)% organic matter and showed 
a pH of 6.50 at the beginning and 6.31 at the end of the experiment, a soil 
reaction generally considered conducive to good growth of pimientos. The same 
half-acre field was used both years. It was fertilized with 600 pounds of 
8-8-6 per acre several days before each planting. 


Plant Samples Taken at Monthly Intervals 





Samples were taken on the 28th of each month to determine dry weight and for 
chemical analysis for nitrogen, phosphorus, potassium, calcium, and magnesium. 
After the buds began to form, these and subsequently the fruits were weighed 
and analyzed separately. The dry weight produced per acre (4,149 plants) and 
the number of pounds of plant food absorbed each month are shown in Table 1 and 
in Figures 1 and 2. 
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Table 1 


Dry Weight Produced and Nutrients Absorbed by Pimiento Plants 
During Monthly Intervals of Growth* 














Date : ::Dry : Plant-Food Nutrients Absorbed. 
Samples:Month ::Weight.: Pounds per Acre 

1939 & : of ::Lbs. : : $ $ : : Total 
1940 :Growth::per A. : N :P,0, :K,0 :Cad >MgO : 

Apr. 26: °F 33 1.4: 06: .O1: .2L: 02: .02: 22 
May 28: lst :: 9.5 : .40: .13: .39: aus) 0. A 1.23 
June 26: 2nd <:: 106.6 : 6.7 3: 3.463: 7.63: 8.8 3: 9.533 25 
July 28: Srd ;::1082.9 : 27.8 : 7.5 335.1 : 21.5 : 9.5: 99 
Aug. 26: 4th :: 776.5 : 23.1 : 4.0 : 7.6 : 10.6 342.2 : 67 
Sept.26: Sth :: 670.2 : 17.4: 40: 2.6: 2.6: 5.9 : 32 
Oct. 86: GR +: 874.6: §.03: 2: 6.92 8.0 2 6.8 21 
Total ; 750135 ; Ge say 756 ; S2 706 : 243 





*Two-Year Average, 1939-1940. Relative proportion of dry weight produced and 
of plant food absorbed by stems and leaves and by buds and fruits are shown 
in Figures 1 and 2. 

**Date plants set in field. 


Dry Weight 





These data show that the dry weight per acre of the plants increased from month 
to month, with the largest increase in July, the third of a six-month growing 
period. Beginning in August, through October, the gains per month became pro- 
gressively smaller. During May the plants made less than one-third of one per 
cent of their total growth. This. first month's growth in the field amounted 
to only about 10 pounds per acre. It has been established in previous experi- 
ments that it generally takes about a month for the young plants to get their 
root systems established and to recover from the shock of transplanting. Dur- 
ing June, growth was somewhat accelerated, but even so the plants made less 
than 7 per cent of their entire growth up to June 28. About one-third of the 
total growth was made during July, and almost one-half during August and 
September. Most of the slight growth in October was in the fruits. 


Rate of Plant-Food Absorption 





The rate of plant-food absorption, as was expected, followed the same pattern 

as crop growth, with very little absorption (0.6 per cent up to May 28 and about 
10 per cent to June 28) during early stages of growth. The plants in July ab- 
sorbed 99 pounds, or about 40 per cent of the total of 243 pounds of plant food 
taken up during the season. They used nearly 70 per cent of their requirements 
during the two mid-season months of July and August, tapering off rapidly during 
the next two months, particularly during October, when only about 8 per cent of 
the total was absorbed. 
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Conclusion 





The authors caution that while the data cannot be interpreted too literally in 
making fertilizer recommendations for pimientos, "these results should be taken 


into consideration". They add: "From these data it appears that an ample sup- 
ply of nutrients should be present in the soil solution especially during the 
second and third months after the plants are set out in the field." They indi- 


cate the need for a complete fertilizer high in phosphoric acid at planting 
with supplementary applications of nitrogen and potash to meet the mid-season 
fertilizer requirements. They also point out the desirability of conserving 
the fertilizer constituents of the dead plants by plowing them under and sowing 


a cover crop. 
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PHENOTHIAZINE FOR THE ANTHELMINTIC TREATMENT OF SWINE. 





EDITOR'S NOTE: The following is another in the series of articles 
being published in the "Agricultural News Letter" dealing with 
phenothiazine for the anthelmintic treatment of livestock. Pre- 
vious articles have included a general presentation (Vol.8-No.6), 
followed by separate discussions and recommendations for sheep 

and goats (Vol.9-No.1) and horses (Vol.9-No.2). All of the infor- 
mation on the use of phenothiazine for this purpose is relatively 
new. In fact, U.S.D.A. Farmers' Bulletin 1787, published in 
November, 1937, lists the names, life histories, damage produced, 
treatment and prevention of all the common internal parasites of 
swine, and at that time, of the large number of parasites described, 
effective anthelmintic treatments were known for only two types 

of parasites--roundworms and stomach worms. Since the publication 
of this bulletin, a large amount of investigational work has been 
conducted with the new drug, phenothiazine, to determine its anthel- 
mintic efficiency on several of the more common intestinal parasites 
of a variety of animals. As a matter of fact, swine were used in 
the first experiments with this new drug, and the results reported 
in 1938 by Harwood, Jerstad and Connelly of the Bureau of Animal 
Industry, U. S. Department of Agriculture. Further studies on the 
use Of phenothiazine for swine treatment were reported in 1940 by 
Swanson, Harwood and Connelly, and by an English investigator, LaPage. 


By W. E. Gordon 

Grasselli Chemicals Department 

E. I. du Pont de Nemours & Co., (Inc.) 
Wilmington, Delaware. 


Prior to the development of pheonthiazine, the recognized anthelmintic treat- 
ments for swine were carbon disulfide for the removal of stomach worms, and oil 
of chenopodium and Santonin for the removal of round worms or ascarids. Carbon 
disulfide requires individual administration in capsule form and the relatively 
high toxicity of this chemical necessitates great care in the treatment. Never- 
theless, carbon disulfide remains the only effective drug suitable for the con- 
trol of stomach worms in swine. Oil of chenopodium is the most widely used 
anthelmintic for swine, but is effective only against roundworms, with an aver- 
age efficiency of between 60 and 70%, according to literature reports. This 
drug is administered to swine in individual doses in capsule form and requires 
fasting of the animals for several hours prior to treatment, followed by a 
treatment with castor oil or other purgatives. Santonin is reported by the 
U.S.D.A., in Farmers' Bulletin No. 1787, to be rather ineffective in the doses 
commonly recommended. It is suggested in this bulletin that the proper dose 
Should be between one-sixth and two-thirds of a grain of Santonin per pound of 
live weight, and that the administration of the drug should be followed by 
treatment with Epsom salts. The use of Santonin at the dose rate suggested 
above makes the cost of treatment prohibitive, particularly under present con- 
ditions, where the supply of this drug is extremely limited. Investigations 
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with the new drug, phenothiazine, indicate that this product is effective for 
the removal of both nodular worms (for which no recognized treatment has 
hitherto been known) and roundworms. Pertinent information on the use of 
phenothiazine for swine treatment is described under the following headings: 


DOSAGE: Harwood and coworkers propose the following schedule of dosages for 
further experimental work: 








Weight of Pigs Size of Dose 
Up to 25 lbs. 5 grams 
25 to 50 lbs. 8 grams 
50 to 100 lbs. 12 grams 
100 to 200 lbs. 20 grams 
200 lbs. and over SO grams 


This schedule has subsequently been adopted by the leading manufacturers offering 
phenothiazine preparations for consumer use. However, it is felt that the above 
table should be regarded as representing only tentative dosages and it is quite 
possible that revisions will be made as further commercial experience is gained. 


FFFICIENCY: Harwood and coworkers have shown that phenothiazine is better 

than 90% effective for the removal of nodular worms and approximately 60% effec- 
tive for the removal of large roundworms from swine. The roundworm is probably 
the most important single parasite of swine in the United States, but the nodular 
worm also causes considerable damage, particularly in certain areas such as the 
southern states. Phenothiazine has shown little or no anthelmintic efficiency 
against other intestinal parasites of swine such as stomach worms, hook worms, 
whip worms or thorny-headed worms. Phenothiazine has been shown to be much more 
effective in removing roundworms from swine heavily infested with these parasites 
than from those animals which harbor only a small number, 


MFTRODS OF ADMINISTRATION: In contrast with other swine anthelmintics, pheno- 
thiazine may be administered in admixture with dry feed as well as in the form 
of individual doses comprising tablets, boluses, gelatine capsules, or aqueous 
suspensions. When used in feed mixtures, Harwood and coworkers have suggested 
that the pigs should be confined in a pen with which they are familiar and if 

a group of several animals is to be treated at one time, sufficient space should 
be provided at the trough for all animals. Pigs varying greatly in size should 
not be treated in one group and the chemical should not be offered to the animals 
except when they are sufficiently hungry to consume the medicated feed at once. 
The phenothiazine should be mixed with from four to eight times its weight of 
dry ground feed. It is quite important that only a few animals be treated at 
One time and care should be taken to insure each animal receiving the proper 
quantity of medicated feed. Without proper supervision the more healthy animals 
are likely to consume more than their share of the drug while the less healthy 
animals which are more greatly in need of the treatment, receive an insufficient 
dosage. While the administration of phenothiazine in medicated feed mixtures 
offers a simple and economical method of treatment, this procedure sacrifices, 
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to some extent, close control over the dosage given to each animal. Conse- 
quently, several concerns recommend an individual dosage for swine in the form 
of aqueous suspensions, boluses, or other compressed shapes. 


SAFFTY: In general, phenothiazine produces no toxic symptoms in swine when 
administered in the proper dosage. Gross overdoses have produced a mild en- 
teritis according to Harwood and coworkers, while LaPage noted that excessive 
doses resulted in a lack of coordination, weakness of the hind legs and other 
symptoms of nervous disorder. Animals subjected to these large doses of the 
drug regained a normal condition within a few days following treatment. These 
observations stress the desirability of close control over. the dosage given to 
irdividual animals. It is also recommended that the treatment be withheld from 
sick animals or administered only with caution by a veterinarian. 


GFNFRAL ADVANTAGES: It is apparent from the above summary that phenothiazine 
represents a distinct advance in the anthelmintic treatment of swine. It is 
highly effective for the removal of nodular worms which have hitherto been in- 
capable of treatment. Phenothiazine compares very favorably with previous drugs 
in removing roundworms and thereby permits the elimination of two distinct types 
of parasites thru a single treatment. The phenothiazine treatment does not 
require a prolonged fasting of the animals prior to administration of the drug, 
nor is it necessary to give a subsequent purgative treatment. Since phenothia- 
zine is readily incorporated into various feed mixtures, the administration of 
tho drug is greatly simplified and with proper attention several animals may be 
treated at one time. This is a very desirable feature, particularly in connec- 
tion with the treatment of the larger animals which are rather difficult to 
handle for individual treatment. 





AVAILARILITY: The Du Pont Company manufactures phenothiazine in the unmodified 
bulk powder form and also as a drench grade which contains addition agents so 
as to permit the preparation of stable aqueous suspensions merely by mixing 
with water. These products are offered to manufacturers of stock remedies or 
veterinary supplies who are in a position to formulate properly and to package 
the materials with adequate directions for use. A list of manufacturers offer- 
ing phenothiazine formulations for consumer use is available upon request. 
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PAPERS AVAILABLE THROUGH NATIONAL FARM CHEMURGIC COUNCIL. 





At the Seventh Annual Chemurgic Conference held in Chicago March 26, 27 and 
28th, the following papers were presented: 


Ritchie, A. V., "Agricultural Products in the Petroleum Industry" 

James, E. M., "Fats and Oils in the Soap and Edible Industries" 

O'Flaherty, Dr. Fred, "The Possibility of Vegetable Tanning Materials as a 
Chemurgic Project" 

Wood, H. E., "Chemurgy, The Road to Farm Independence" 

Flynn, Edward F., "The Farmer Comes to Town" 

Peterson, Dr. P. D., "Sulphur, Chemurgy and Defense" 

Flick, D. M., "Extending the Use of American Oils by Fractional Distillation" 

Schoffelmayer, Victor H., "Texas Chemurgic Progress" 

Mayfield, Paul, "The Utilization of Pine Stumps in Defense" 

Kolachov, Dr. Paul, "A Big Field of Small Items: Essential Oils, Spices, 
Drugs, and Specialties" 

Trigg, Ernest T., "The Drying Oils in Defense--and Beyond" 

Oakley, John W., "The Farmer Applies Chemurgy to Cotton--The Plant Breeder's 
Part" 

Hertel, Dr. K. L., "The Farmer Applies Chemurgy to Cotton--The Scientist Helps" 

Garrard, W. M., "The Farmer Applies Chemurgy to Cotton--As the Plantation 
Operator Sees It" 

Perkins, B. G., "The Farmer Attacks His Paint Problem--The Farmer's Viewpoint" 

McLaughlin, Walter W., "The Farmer Attacks His Paint Problem--The Farmer Uses 


the Paint" 
Beeson, Keller E., "Soybean Production--The University Viewpoint" 
Livingston, L. F., "A Glimpse of Tomorrow" 
Lewis, A. J., "The Farmer Attacks His Paint Problem--The Scientist Lays the 
Groundwork" 
Lunstedt, Fred A., "The Farmer Attacks His Paint Problem--Manufacturing 


Problems and Plans" 

Strike, C. J., "What Happened to Agriculture, and Why Business Men Must 
Understand It" 

Flumerfelt, Walter, "Soybean Production--From a Processor's Standpoint" 


Knight, Dr. Henry G., "Regional Laboratories Progress Report" 
Huston, Howard R., "The Electron Microscope in Chemical Industry" 
O'Brien, Philip R., "Chemurgy and the Grain Trade" 

Poirot, Eugene M., "Chemurgy in Soil Defense" 


Park, Charles R., "Rubber Technology Between the Wars" 
McMillen, Wheeler, "Production and Patriotism" 

Atwood, Dr. F. C., "Rabbits from Hats" 

Strayer, George, "News in the Soybean Industry" 

Babcock, H. E., "Cooperatives and Chemurgy" 

Fletcher, L. J., "An Agricultural Engineer Looks at Chemurgy" 
Teague, Dr. M. C., "Fabrics for our Changing Economy" 

Doane, D. Howard, "The Farmer's Application of Chemurgy: Cotton--0il 
Wilson, Gilbert C., "Texas Youth and Sweet Potato Starch" 
Delzell, H. W., "Farm Chemurgy and Synthetic Rubber" 
Edmundson, J. B., "Soybean Production--Grower's Viewpoint" 
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